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Application of Plant Seeds as a Source of Antimicrobials 
ộ‶ ᖾ▱ Sachi Shiomitsu 
㸦ᐙᨻᏛ㒊⟶⌮ᰤ㣴ኈᑓᨷ༞ᴗ⏕㸧 
እᇛ ᑑဢ Hisaya Sotoshiro 
㸦ᐙᨻᏛ㒊⟶⌮ᰤ㣴ኈᑓᨷ㸧 
 
 
ᢒ 㘓 
᳜≀ࡣ㧗ᗘ࡟ศ໬ࡋࡓ⏕య㜵ᚚᶵᵓࢆࡶࡗ࡚࠸ࡿࡇ࡜ࡣⰋࡃ▱ࡽࢀ࡚࠸ࡿࠋ࠶ࡿ✀ࡢ᳜≀ࡢ஧ḟ௦ㅰ⏘≀
ࡣࠊᚤ⏕≀ឤᰁ࠿ࡽ⮬ࡽࢆᏲࡿ⏕య㜵ᚚᶵᵓ࡜ࡋ࡚ാ࠸࡚࠸ࡿ࡜⪃࠼ࡽࢀ࡚࠸ࡿࠋࡇࡢ◊✲࡛ࡣ᳜≀ࡢ✀Ꮚ
ࢆᮦᩱ࡟ࡋ࡚ࠊࡑࡢᢠ⳦ᛶࢆㄪᰝࡋࡓࠋ63 ✀㢮ࡢ᳜≀✀Ꮚࡢᢠ⳦ᛶࢆㄪᰝࡋࠊࡑࡢ࠺ࡕ 13 ✀㢮ࡀ 6 ᰴࡢ
Bacillus ᒓ⳦ࡢ࠸ࡎࢀ࠿࡟ᢠ⳦ᛶࢆ♧ࡍࡇ࡜ࡀㄆࡵࡽࢀࡓࠋࡇࢀࡽ 13 ✀㢮ࡢ✀Ꮚࡢ࠺ࡕ 10 ✀㢮ࡀ࢔ࣈࣛࢼ
⛉᳜≀ࡢࡶࡢ࡛࠶ࡗࡓࠋࡲࡓࠊࣆ࣮࣐ࣥࠊ࡬ࡕࡲ࠾ࡼࡧࡋࡋ࡜࠺ࡢ✀Ꮚ࡟ࡶᢠ⳦ᛶࡀ࠶ࡿࡇ࡜ࡀㄆࡵࡽࢀࡓࠋ
ࡇࢀࡽࡢ⤖ᯝ࠿ࡽࠊ᳜≀✀Ꮚࡣᢠ⳦ᛶ≀㉁᥈⣴ࡢ◊✲ᮦᩱ࡜ࡋ࡚ඃࢀ࡚࠸ࡿࡇ࡜ࡀ♧ࡉࢀࡓࠋ 
 
࣮࣮࢟࣡ࢻ 
 ᳜≀✀Ꮚ plant seedsࠊ ᢠ⳦ᛶ  antimicrobialsࠊ Bacillus ᒓ genus Bacillusࠊ  
༠఍㓝ẕ 701 ྕ Saccharomyces. cerevisiae K-701 
 
┠ ḟ
 1 ࡣࡌࡵ࡟ 
 2 ᮦᩱ࡜᪉ἲ 
 3 ⤖ᯝ 
 4 ⪃ᐹ 
 
1 ࡣࡌࡵ࡟ 
᳜≀ࡣ㧗ᗘ࡟ศ໬ࡋࡓ⏕య㜵ᚚᶵᵓࢆࡶࡗ࡚࠸ࡿ
ࡇ࡜ࡣࡼࡃ◊✲ࡉࢀ࡚࠸ࡿࠋ࠶ࡿ✀ࡢ᳜≀ࡢ஧ḟ௦
ㅰ⏘≀ࡶࡲࡓࠊᚤ⏕≀ឤᰁ࠿ࡽ⮬ࡽࢆᏲࡿ⏕య㜵ᚚ
ᶵᵓ࡜ࡋ࡚ാ࠸࡚࠸ࡿ࡜ࡉࢀ࡚࠸ࡿ 1)ࠋࡇࢀࡽࡢ᳜
≀ࡣࠊ㣗ရࡢ⭉ᩋ㜵Ṇࡸఏ⤫⒪ἲࡢࡓࡵ࡟ྂࡃ࠿ࡽ
฼⏝ࡉࢀ࡚ࡁࡓ⤒㦂ࡀ࠶ࡿ 2)ࠋ≉࡟ࠊࣄ࢞ࣥࣂࢼ⛉
ࢿࢠᒓ࠾ࡼࡧ࢔ࣈࣛࢼ⛉࡟ศ㢮ࡉࢀࡿ᳜≀ࡣࠊຠᯝ
ⓗ࡟⏝࠸ࡽࢀ࡚ࡁࡓṔྐࡀ࠶ࡿ 3, 4, 5)ࠋ 
᳜≀ࡣ⛣ືᛶࢆࡶࡓ࡞࠸ࡇ࡜࠿ࡽࠊ⏕⫱࡟ྥ࠿࡞
࠸⎔ቃኚ໬࡟㐺ᛂࡍࡿࡓࡵ࡟᳜≀యࡢ୍㒊ࢆఇ╀ჾ
ᐁ࡜ࡋ࡚ศ໬ࡉࡏ࡚࠸ࡿࠋ౛࠼ࡤࠊ✀Ꮚࠊሢ᰿ࠊሢ
ⱼࠊ㫣ⱼࠊᶞᮌࡢ෤ⱆ࠾ࡼࡧ࣒࢝ࢦ࡞࡝ࡀࡑࢀ࡛࠶
ࡿ 6)ࠋ✀Ꮚ࡟ࡣࠊⓎⱆ࡟ᚲせ࡞ࢱࣥࣃࢡ㉁ࠊⅣỈ໬
≀ࠊ⬡㉁࠶ࡿ࠸ࡣ㓝⣲࣭⿵㓝⣲࡞࡝ࡀ⵳✚ࡉࢀ࡚࠸
ࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ 7)ࠋࡋࡓࡀࡗ࡚ࠊᢠ⳦ᛶ≀㉁
ࢆྵࡵࡓ஧ḟ௦ㅰ≀ࡶ✀Ꮚ࡞࡝ࡢఇ╀ჾᐁ࡟⵳✚ࡉ
ࡏ࡚࠸ࡿ࡜ண᝿ࡉࢀࡿࠋ 
ᮏ◊✲࡛ࡣࠊ✀ⱑ఍♫࠿ࡽ㈍኎ࡉࢀ࡚࠸ࡿ᳜≀✀
Ꮚࢆ↓సⅭᢳฟࡋࠊࡑࡢ୰࠿ࡽ Bacillus ᒓ⳦࠾ࡼࡧ
㓝ẕ࡟ᢠ⳦ᛶࢆ♧ࡍ᳜≀✀Ꮚࢆࢫࢡ࣮ࣜࢽࣥࢢࡋࠊ
ᢠ⳦ᛶࡢᙉᗘ࡜≉␗ᛶࢆ✀Ꮚࡈ࡜࡟ẚ㍑ࡋࡓࠋࡉࡽ
࡟ࠊ✀Ꮚࡀᢠ⳦ᛶ≀㉁◊✲ࡢᮦᩱ࡜ࡋ࡚ᐇ⏝ᛶࡀ࠶
ࡿ࠿࡝࠺࠿⪃ᐹࡋࡓࠋ 
 
2 ᮦᩱ࡜᪉ἲ 
 
2.1 ᚤ⏕≀ᰴ 
ᐇ㦂࡟⏝࠸ࡓ Bacillus ᒓ⳦ࡣࠊBձ:Bacillus 
subtilis ATCC6051 (IFO13719)ࠊBղ:Bacillus 
pumilus ATCC12092 (IFO12092)ࠊBճ:Bacillus 
licheniformis ATCC12200(IFO14580)ࠊ    
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ឡ▱ᏛἨ኱Ꮫ⣖せ ➨ 1ྕ➨ 2ྕ㸦2019㸧 
Bյ:Bacillus cereus ATCC11778(IFO3836)ࠊ  
Bշ:Bacillus coagulans (IFO3557)࠾ࡼࡧ   
Bո:Bacillus subtilis ATCC6633 (IFO3134,13720)
࡛࠶ࡿࠋࡇࢀࡽࡢ⳦ᰴ࡟ࡣᮏㄽࡢ⾲グୖࠊB+ࠐ㸦ᩘ
Ꮠ㸧࡜ࡋ࡚␎ྕࢆ๭ࡾᙜ࡚ࡓࠋࡲࡓࠊ㓝ẕ࡟ࡣ
Saccharomyces cerevisiae K-701 ࢆ⏝࠸ࠊSշ࡜࠸
࠺␎ྕࢆ๭ࡾᙜ࡚ࡓࠋ 
 
2.2 ᚤ⏕≀ᰴࡢቑ⳦ 
Bacillus ᒓ⳦ࡣᩳࠊ 㠃ᇵᆅ࡟ಖᏑࡉࢀ࡚࠸ࡓ⳦ᰴ
ࡢ୍㒊ࢆⓑ㔠⪥࡛㔮⳦ࡋࠊ5ml ࡢ SCD㸦ࢺࣜࣉࢺࢯ
࣮ࣖࣈ࢖ࣚࣥ㸧ᾮయᇵᆅ㸦ࢽࢵࢫ࢖㸧ࢆ⏝࠸ 30Υ5
᪥㛫ᇵ㣴ࡋࡓࠋࡇࢀࡽࡢᠱ⃮ᾮࢆᶆ‽ᐮኳᇵᆅ㸦ࢽ
ࢵࢫ࢖㸧࡟⏬⥺ᇵ㣴ࡋࠊࡑࡢ୰ࡢ⊂❧ࡋࡓ 1 ࢥࣟࢽ
࣮ࢆᐇ㦂࡟⏝࠸ࡓࠋS. cerevisiae ࡶྠᵝ࡟ಖᏑ⳦ᰴ
࠿ࡽⓑ㔠⪥࡛㔮⳦ࡋࠊ5ml ࡢ YPD ᾮయᇵᆅ㸦Difco㸧
ࢆ⏝࠸ 30Υ5 ᪥㛫ᇵ㣴ࡋࠊᠱ⃮ᾮࢆ࣏ࢸࢺࢹ࢟ࢫࢺ
࣮ࣟࢫᐮኳᇵᆅ㸦ࢽࢵࢫ࢖㸧ୖ ࡟⏬⥺ᇵ㣴ࡋࡓࡢࡕࠊ
1 ࢥࣟࢽ࣮ࢆᐇ㦂࡟⏝࠸ࡓࠋ 
 
2.3 ᳜≀✀Ꮚ 
᳜≀✀Ꮚࡣࠊᒸᓮᕷෆࡢ࣮࣒࣍ࢭࣥࢱ࣮࠾ࡼࡧࢿ
ࢵࢺ㏻ಙ࡟࠾࠸࡚㈍኎ࡉࢀ࡚࠸ࡿࡶࡢࢆ⏝࠸ࡓࠋ⏝
࠸ࡓ✀Ꮚࡣࠊ㮚ࡢ∎ࠊ࡯࠺ࢀࢇⲡࠊࢫ࢖࢝ࠊࡣࡘ࠿
኱᰿ࠊ࢟ࣕ࣋ࢶࠊࢽࣥࢪࣥࠊ࠿࠸ࢃࢀࠊࣞࢱࢫࠊ࠼
ࡈࡲࠊࣆ࣮࣐ࣥࠊᑠᯇ⳯ࠊࡘࡿࡴࡽࡉࡁࠊࣃࢭࣜࠊ
࣊ࢳ࣐ࠊࣔࣟ࣊࢖ࣖࠊࢱ࢓ࢶ࢓࢖ࠊ࢜ࢡࣛࠊ㯮ࢦ࣐ࠊ
࠿ࡽࡋ 㸦⳯ࡴࡽࡉࡁ㸧ࠊிỈ⳯ࠊࢬࢵ࣮࢟ࢽࠊ࠿ࡪࠊ
ࢳࣥࢤࣥࢧ࢖ࠊࢳࣕ࢖ࣈࠊࡋࡋ࡜࠺ࠊ࢚ࣥࢶ࢓࢖ࠊ
࠾࠿ࣄࢪ࢟ࠊ࠿ࡰࡕࡷࠊ࣓ࣟࣥࠊ࢔ࢫࣃࣛ࢞ࢫࠊࢿ
ࢠࠊࢦ࣎࢘ࠊ஑᮲ࡡࡂࠊࣈࣟࢵࢥ࣮ࣜࢫࣉࣛ࢘ࢺࠊ
ࡁࡹ࠺ࡾࠊ኱ⴥ࡟ࡽࠊⓑࡈࡲࠊ࢔࣮ࢸ࢕ࢳ࣮ࣙࢡࠊ
ࢦ࣮ࣖࠊ࣑ࢽࢺ࣐ࢺࠊ୕ࡘⴥࠊ࡟ࡽࠊࣃࣉࣜ࢝ࠊ࠶
ࡋࡓࡤࠊࢭ࣮ࣝࣜࠊࣈࣟࢵࢥ࣮ࣜࠊࣄࣙ࢘ࢱࣥࠊ࢟
ࢾ࢔ࠊࣝࢵࢥࣛ㸦ࢫࣉࣛ࢘ࢺ㸧ࠊⓑ⳯ࠊỈ⳯⳯ࠊ ⰼࠊ 
 
ࢡࣞࢯࣥࠊ࢝ࣜࣇ࣮ࣛ࣡ࠊ࠿ࡽࡋ⳯ࠊࢥ࣮ࣝࣛࣅࠊ
࣐ࣟࢿࢫࢥࠊ㔝ἑ⳯ࠊࢣ࣮ࣝࠊⱆ࢟ࣕ࣋ࢶࠊࣝࢵࢥ
ࣛࡢィ 63 ✀㢮࡛࠶ࡗࡓࠋ࡞࠾ࠊୖグࡢ✀Ꮚࡢྡ⛠
ࡣၟရࣛ࣋ࣝ࡟グ㍕ࡉࢀ࡚࠸ࡿࡶࡢࢆ₎Ꮠࠊࡦࡽࡀ
࡞➼ࢆኚ᥮ࡏࡎ࡟ࡑࡢࡲࡲ⏝࠸࡚࠾ࡾࠊ࿴ྡ⾲グ࡛
ࡣ࡞࠸ࠋ 
ࡇࢀࡽࡢ✀Ꮚࡣࠊ୰ᛶὙ๣ࢆ⏝࠸࡚⾲㠃ࡢ㎰⸆ࢆ
ⴠ࡜ࡋ࣍ࣔࢤࢼ࢖ࢨ࣮࡛◚○ࡋࡓࠋ◚○≀ࢆங㖊࡟ 
ධࢀࠊ✀Ꮚ㔜㔞ࡢ 5 ಸ㔞㸦V/W㸧ࡢ 0.85㸣NaCl ⁐
ᾮࢆຍ࠼ࡉࡽ࡟⣽࠿ࡃ◚○ࡋࡓࠋࡇࢀࡽࢆ㐲ỿ⟶࡟
⛣ࡋ 2,500rpmࠊ5 ศ㛫㐲ᚰฎ⌮ࢆ⾜࠸ୖࠊ Ύࢆᢠ⳦
ᛶヨ㦂ࡢヨᩱ࡜ࡋࡓࠋ 
 
2.4 ᢠ⳦ᛶヨ㦂 
ࢹ࢕ࢫࢡᣑᩓἲࡣḟࡢ㏻ࡾ⾜ࡗࡓࠋᇵ㣴ࡋࡓ
Bacillus ᒓ⳦ᠱ⃮ᾮࢆ 0.1ml ྲྀࡾ Ǘ90mm ࢩ࣮ࣕ
ࣞෆࡢᶆ‽ᐮኳᇵᆅ㸦ࢽࢵࢫ࢖㸧࡟ሬἓࡋࡓࠋྠᵝ
࡟ࠊS. cerevisiae ࡢᠱ⃮ᾮࢆ 0.1ml ྲྀࡾࢩ࣮ࣕࣞ
ෆࡢ࣏ࢸࢺࢹ࢟ࢫࢺ࣮ࣟࢫᐮኳᇵᆅ㸦ࢽࢵࢫ࢖㸧࡟
ሬἓࡋࡓࠋඛ࡟㏙࡭ࡓ㏻ࡾ⏝ពࡋࡓ✀Ꮚࡢ㐲ᚰୖΎ
ࢆ 75ǍL ࡜ࡾࠊǗ8mm ෇ᙧࢁ⣬㸦ADVANTEC㸧࡟
ᾐ₶ࡉࡏᐮኳᇵᆅୖ࡟୪࡭ࡓࠋᐮኳᇵᆅୖ࡟ࡣᑐ↷
࡜ࡋ࡚ࢡ࣒ࣟࣛࣇ࢙ࢽࢥ࣮ࣝ㸦CP㸧ྵ᭷ࢁ⣬㸦ᰤ◊
໬Ꮫ㸧ࢆ⨨࠸ࡓࠋࡇࢀࡽࢆ 30Υ࡛ 1㹼2 ᪥ᇵ㣴ࡋࠊ
ᇵᆅୖ࡟ฟ⌧ࡋࡓ㜼Ṇ෇ࢆほᐹࡋࡓࠋ 
ᾮయᇵᆅࡢ㏱㐣⋡ࡣḟࡢ㏻ࡾồࡵࡓࠋSCD ᾮయᇵ
ᆅ࡜ヨᩱࢆ⾲ 1 ࡢᐜ㔞࡛ΰ࿴࣭ㄪᩚࡋࡓࠋࡇࢀࡽࢆ
48 ✰ࣉ࣮ࣞࢺ࡟ධࢀ Bacillus ᒓ⳦ᠱ⃮ᾮࢆ 1 ⓑ㔠
⪥᥋✀ࡋࡓࠋ24 ᫬㛫ᇵ㣴ࡋ SCD ᾮయᇵᆅ࡛ 4 ಸᕼ
㔘ࡋࡓᚋࠊ660nm ࡟࠾ࡅࡿ྾ගᗘ࠿ࡽ㏱㐣⋡ࢆồࡵ
ࡓࠋ㏱㐣⋡ࡣᇵᆅࡢࡳࡢ㏱㐣⋡ࢆ 100 ࡜ࡋࡓ┦ᑐẚ
࡛⾲ࡋࡓࠋࢡ࣒ࣟࣛࣇ࢙ࢽࢥ࣮ࣝΰ࿴ᇵᆅࢆ㝧ᛶࢥ
ࣥࢺ࣮ࣟࣝ࡜ࡋࡓࠋᾮయᇵᆅࡢ㏱㐣⋡࡟ࡼࡿᐇ㦂࡛
ࡣ S. cerevisiae ࡣ⏝࠸࡞࠿ࡗࡓࠋ 
 
 
⾲ 
 CP ΰ࿴ᇵᆅ 5 ಸᕼ㔘 25 ಸᕼ㔘 125ಸᕼ㔘 625 ಸᕼ㔘 315 ಸᕼ㔘 ヨᩱ࡞ࡋ 
SCD 499.5μL 400μL 480μL 496μL 499.2μL 
㸦499μL㸧 
499.84μL 
㸦500μL㸧 
500μL 
ヨᩱ ̿ 100μL 20μL 4μL 0.8μL 0.16μL ̿ 
CP 0.5μL ̿ ̿ ̿ ̿ ̿ ̿ 
඲㔞 500ǍL 500ǍL 500ǍL 500ǍL 500ǍL 500ǍL 500ǍL 
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ᢠ⳦ᛶ≀㉁◊✲ࡢᮦᩱ࡜ࡋ࡚ࡢ᳜≀✀Ꮚࡢᐇ⏝ᛶ࡟ࡘ࠸࡚㸦ộ‶ᖾ▱,እᇛᑑဢ㸧 
⾲ 
  Bձ Bղ Bճ Bյ Bշ Bո Sշ 
࡯࠺ࢀࢇⲡ 
ࡣࡘ࠿኱᰿ +++ 
࢟ࣕ࣋ࢶ ++ + ++ +++ + ++ 
࠿࠸ࢃࢀ ++ + +++ + + 
ࣆ࣮࣐ࣥ + ++ 
ᑠᯇ⳯ + 
ࡘࡿࡴࡽࡉࡁ + + + + 
࡬ࡕࡲ + 
࠿ࡽࡋ⳯ + 
ࡋࡋ࡜࠺ + +++ 
ࣈࣟࢵࢥ࣮ࣜࢫࣉࣛ࢘ࢺ + ++ + ++ 
ࣈࣟࢵࢥ࣮ࣜ ++ + + + + 
ࢥ࣮ࣝࣛࣅ +++ ++ ++ +++ + ++ 
࣐ࣟࢿࢫࢥ +++ ++ + 
ࢣ࣮ࣝ + ++ + + 
3 ⤖ᯝ 
3.1 ࢹ࢕ࢫࢡᣑᩓἲ 
ࢹ࢕ࢫࢡᣑᩓἲ࡟ࡼࡗ࡚ᢠ⳦ᛶࡢㄆࡵࡽࢀࡓ᳜ 
≀✀Ꮚ࡜Bacillus ᒓ⳦ࡲࡓࡣS. cerevisiaeࡢᑐᛂ
㛵ಀࡣ௨ୗࡢ㏻ࡾ࡛࠶ࡿࠋ 
Bձ:B. subtilis ATCC6051 ࡟ᑐࡋ࡚ࡣࠊ࢟ࣕ࣋ࢶࠊ
࠿࠸ࢃࢀࠊᑠᯇ⳯ࠊࡘࡿࡴࡽࡉࡁࠊࡋࡋ࡜࠺ࠊࣈࣟ
ࢵࢥ࣮ࣜࢫࣉࣛ࢘ࢺࠊࣈࣟࢵࢥ࣮ࣜࠊࢥ࣮ࣝࣛࣅࠊ
࣐ࣟࢿࢫࢥࠊࢣ࣮ࣝ࡟ᢠ⳦ᛶࡀぢࡽࢀࡓࠋBղ:B. 
pumilus ࡟ᑐࡋ࡚ࡣࠊ࢟ࣕ࣋ࢶࠊࡘࡿࡴࡽࡉࡁࠊࡋ
ࡋ࡜࠺ࠊࣈࣟࢵࢥ࣮ࣜࢫࣉࣛ࢘ࢺࠊࣈࣟࢵࢥ࣮ࣜࠊ
ࢥ࣮ࣝࣛࣅ࡛ᢠ⳦ᛶࡀぢࡽࢀࡓࠋBճ:B. 
licheniformis ࡟ᑐࡋ࡚ࡣࠊ࢟ࣕ࣋ࢶࠊ࠿࠸ࢃࢀࠊࣆ
࣮࣐ࣥࠊ࠿ࡽࡋ⳯ࠊࣈࣟࢵࢥ࣮ࣜࢫࣉࣛ࢘ࢺࠊࣈࣟ
ࢵࢥ࣮ࣜࠊࢥ࣮ࣝࣛࣅࠊࢣ࣮࡛ࣝᢠ⳦ᛶࡀぢࡽࢀࡓࠋ
Bյ:B. cereus ࡟ᑐࡋ࡚ࡣࠊࡣࡘ࠿኱᰿ࠊ࢟ࣕ࣋ࢶࠊ
࠿࠸ࢃࢀࠊࣈࣟࢵࢥ࣮ࣜࢫࣉࣛ࢘ࢺࠊࣈࣟࢵࢥ࣮ࣜࠊ
ࢥ࣮ࣝࣛࣅࠊ࣐ࣟࢿࢫࢥ࡛ᢠ⳦ᛶࡀぢࡽࢀࡓࠋBշ:B. 
coagulans ࡟ᑐࡋ࡚ࡣࠊ࢟ࣕ࣋ࢶࠊ࠿࠸ࢃࢀࠊࡘࡿ
ࡴࡽࡉࡁࠊࢥ࣮ࣝࣛࣅࠊࢣ࣮࡛ࣝᢠ⳦ᛶࡀぢࡽࢀࡓࠋ
Bո:B. subtilis ATCC6633 ࢟ࣕ࣋ࢶࠊ࠿࠸ࢃࢀࠊࡘ
ࡿࡴࡽࡉࡁࠊࣈࣟࢵࢥ࣮ࣜࠊࢥ࣮ࣝࣛࣅࠊ࣐ࣟࢿࢫ
ࢥࠊࢣ࣮࡛ࣝᢠ⳦ᛶࡀぢࡽࢀࡓࠋ 
௚᪉ࠊSշ:S. cerevisiae ࡛ࡣࠊ࡯࠺ࢀࢇⲡࠊࣆ࣮
࣐ࣥࠊ࣊ࢳ࣐࡟ᢠ⳦ᛶࡀࡳࡽࢀࡓࠋ⾲ 2 ࡣࠊୖグࡢ
⤖ᯝ࠾ࡼࡧ┠ど࡟ࡼࡿ㜼Ṇ෇ࡢ┤ᚄẚࢆ♧ࡋࡓࡶࡢ
࡛࠶ࡿࠋ 
 
3.2 ㏱㐣⋡ 
Bձ:B. subtilis ATCC6051࡛ࡣ 5ಸᕼ㔘࢟ࣕ࣋ࢶࠊ
࠿࠸ࢃࢀࠊࣈࣟࢵࢥ࣮ࣜࠊࣈࣟࢵࢥ࣮ࣜࢫࣉࣛ࢘ࢺࠊ
ࢥ࣮ࣝࣛࣅ࠾ࡼࡧࢣ࣮ࣝࡢ್ࡀ㧗ࡃࠊ✀Ꮚࡢᢠ⳦ᛶ
ࡀᙉ࠸ࡇ࡜ࡀ♧ࡉࢀࡓ㸦⾲ 3ࠊᅗ 1a㸧ࠋ25 ಸ࡛ࡣࠊ
࢟ࣕ࣋ࢶ࠾ࡼࡧࣈࣟࢵࢥ࣮ࣜࢫࣉࣛ࢘ࢺࡢ㏱㐣⋡ࡀ
80 ࢆ㉸࠼࡚࠸ࡿࡇ࡜࠿ࡽࠊࡇࢀࡽࡢ✀Ꮚ࡟ࡣ B. 
subtilis ATCC6051 ࡟ᑐࡍࡿᙉ࠸ᢠ⳦ᛶ≀㉁ࡀྵࡲ
ࢀ࡚࠸ࡿࡇ࡜ࡀ♧၀ࡉࢀࡓࠋ≉࡟ࠊ࢟ࣕ࣋ࢶࡢሙྜ
125 ಸᕼ㔘࡟࠾࠸࡚ࡶ㏱㐣⋡ࡀ 59.78 ࡜࡞ࡗ࡚࠸ࡿ
ࡓࡵࠊࡇࢀࡽࡢ✀Ꮚࡢ࡞࠿࡛ࡣ᭱ࡶᙉ࠸ᢠ⳦ᛶ≀㉁
ࡀྵࡲࢀ࡚࠸ࡿࡇ࡜ࡀ♧ࡉࢀࡓࠋ 
Bղ:B. pumilus ࡛ࡣ 5 ಸᕼ㔘࢟ࣕ࣋ࢶࠊࣈࣟࢵ
ࢥ࣮ࣜࢫࣉࣛ࢘ࢺࠊࣈࣟࢵࢥ࣮ࣜࠊࢥ࣮ࣝࣛࣅࠊࣟ
࣐ࢿࢫࢥ࠾ࡼࡧࢣ್࣮࡛ࣝࡀ㧗ࡃ࡞ࡗࡓࡀࠊ25 ಸᕼ
㔘௨㝆ࡣࠊ࡝ࡢ✀Ꮚࡶ㏱㐣⋡ࡀ 50 ௨ୗ࡜࡞ࡗࡓ㸦⾲
4ࠊᅗ 1b㸧ࠋB. pumilus ࡣࠊSCD ᾮయᇵᆅ࡛ࡣቑṪ
ࡀẚ㍑ⓗᙅࡃࠊヨᩱ࡞ࡋࡢሙྜ࡛ࡶ㏱㐣⋡ࡀ 40 ๓
ᚋ࡛࠶ࡿࡇ࡜࠿ࡽࠊ5 ಸᕼ㔘ヨᩱࡀ✀Ꮚࡢᢠ⳦ᛶ᳨
ฟࡢ㝈⏺࡜⪃࠼ࡽࢀࡓࠋ 
－ 19 －
ឡ▱ᏛἨ኱Ꮫ⣖せ ➨ 1ྕ➨ 2ྕ㸦2019㸧 
 
 
Bճ:B. licheniformis ࡛ࡣ 5 ಸᕼ㔘࢟ࣕ࣋ࢶࠊ࠿
࠸ࢃࢀࠊࣈࣟࢵࢥ࣮ࣜࢫࣉࣛ࢘ࢺࠊࣈࣟࢵࢥ࣮ࣜࠊ
ࢥ࣮ࣝࣛࣅ࠾ࡼࡧࢣ࣮࡛ࣝ㏱㐣⋡ࡀ 80 ௨ୖ࡜࡞ࡗ
ࡓ㸦⾲ 5ࠊᅗ 1c㸧ࠋࡋ࠿ࡋࠊB. pumilus ࡣヨᩱ࡞ࡋ
ࡢሙྜ࡛ࡶ㏱㐣⋡ࡀ 50 ௨ୖ࡛࠶ࡿࡇ࡜࠿ࡽࠊSCD
ᾮయᇵᆅ࡟࠾ࡅࡿቑṪᛶࡣᙅ࠸࡜⪃࠼ࡽࢀࡓࠋࡋࡓ
ࡀࡗ࡚ࠊ5 ಸᕼ㔘ヨᩱ࡟࠾ࡅࡿ✀Ꮚࡢᢠ⳦ᛶࡀ᳨ฟ 
ࡢ㝈⏺࡛࠶ࡿ࡜⪃࠼ࡽࢀࡓࠋ࡞࠾ࠊࣆ࣮࣐ࣥࡢ 5 ಸ
ᕼ㔘ᾮ࡜ 125 ಸᕼ㔘ᾮ࡛ࡣࠊ㏱㐣⋡ࡀ≉ู࡟ప್࡜
࡞ࡗ࡚࠸ࡿࡇ࡜࠿ࡽࠊᐇ㦂᧯స࡟ၥ㢟ࡀ࠶ࡿࡇ࡜ࡀ
␲ࢃࢀࡓࠋ 
Bյ:B. cereus ࡢሙྜࠊ5 ಸᕼ㔘࡛ࡣࣈࣟࢵࢥࣜ
࣮ࠊࢥ࣮ࣝࣛࣅ࠾ࡼࡧ࣐ࣟࢿࢫࢥࡢ㏱㐣⋡ࡀ 80 ࢆ
㉸࠼᳨࡚ฟࡉࢀࡓࡇ࡜࠿ࡽࠊࡇࢀࡽࡢ✀Ꮚࡣ B. 
cereus ࡟ᑐࡋ࡚ᢠ⳦ᛶࢆᣢࡘ࡜⪃࠼ࡽࢀࡓࠋࡉࡽ࡟ࠊ
ヨᩱࡢᕼ㔘ಸ⋡ࢆ 25 ಸࠊ125 ಸ࡜ୖ᪼ࡉࡏࡿ࡜㏱
㐣⋡ࡣ₞ῶࡋ࡚࠸ࡗࡓࡇ࡜࠿ࡽࠊࡇࢀࡽࡢ✀Ꮚ࡟ࡣ
ప⃰ᗘ࡛ࡶస⏝ࡍࡿẚ㍑ⓗᙉ࠸ᢠ⳦ᛶ≀㉁ࡢᏑᅾࡀ
♧၀ࡉࢀࡓ㸦⾲ 6ࠊᅗ 1d㸧ࠋ 
Bշ:B. coagulans ࡛ࡣ 5 ಸᕼ㔘࠿࠸ࢃࢀ࠾ࡼࡧ 
ࢥ࣮ࣝࣛࣅ࡛㏱㐣⋡ࡀ 80 ࢆ㉸࠼࡚࠸ࡓࠋࡲࡓࠊ 
 
 
 
ࢣ࣮ࣝࡢሙྜࠊ125 ಸᕼ㔘ヨᩱ࡟࠾࠸࡚ࡶ࡞࠾ᙅ
࠸ᢠ⳦ᛶࡀㄆࡵࡽࢀࡿࡇ࡜࠿ࡽࠊࡇࡢሙྜࡶప⃰ᗘ
࡛స⏝ࡍࡿᙉ࠸ᢠ⳦ᛶ≀㉁ࡢᏑᅾࡀ♧၀ࡉࢀࡓ㸦⾲
7ࠊᅗ 1e㸧ࠋ 
Bո:B. subtilis ATCC6633࡛ࡣ 5ಸᕼ㔘࠿࠸ࢃࢀࠊ
ࣈࣟࢵࢥ࣮ࣜࠊࢥ࣮ࣝࣛࣅ࡛㏱㐣⋡ࡀ 80 ࢆ㉸࠼࡚
࠸ࡓࠋ࡯࠿ࡢࣂࢳࣝࢫᒓ⳦࡟ẚ࡭࡚ࠊᕼ㔘ࡋ࡚ࡶ㏱
㐣⋡ࡢ኱ࡁ࡞ῶᑡࡣぢࡽࢀ࡞࠿ࡗࡓࡇ࡜࠿ࡽࠊSCD
ᾮయᇵᆅ࡟࠾ࡅࡿቑṪᛶࡣ㠀ᖖ࡟ᙅ࠸࡜⪃࠼ࡽࢀࡓ
㸦⾲ 8ࠊᅗ 1f㸧ࠋ࡞࠾ࠊࡘࡿࡴࡽࡉࡁࡢ 5 ಸᕼ㔘ᾮ࡜
ࢥ࣮ࣝࣛࣅࡢ 125 ಸᕼ㔘ᾮ࡛ࡣࠊ㏱㐣⋡ࡀ≉ู࡟ప
࠸್࡜࡞ࡗ࡚࠸ࡿࡇ࡜࠿ࡽࠊᐇ㦂᧯స࡟ၥ㢟ࡀ࠶ࡗ
ࡓ࡜⪃࠼ࡽࢀࡓࠋ 
 
4 ⪃ᐹ 
ᮏ◊✲࡛ࡣࠊ63 ✀㢮ࡢ᳜≀✀Ꮚࡢᢠ⳦ᛶࢆㄪᰝࡋࠊ
ࡑࡢ࠺ࡕ 13 ✀㢮ࡀ 6 ᰴࡢ Bacillus ᒓ⳦ࡢ࠸ࡎࢀ࠿
࡟ᢠ⳦ᛶࢆ♧ࡍࡇ࡜ࡀㄆࡵࡽࢀࡓࠋࡇࢀࡽ 13 ✀㢮
ࡢ✀Ꮚࡢ࠺ࡕ 10 ✀㢮ࡀ࢔ࣈࣛࢼ⛉᳜≀ࡢࡶࡢ࡛࠶
ࡗࡓࠋ࢔ࣈࣛࢼ⛉ࡢ᳜≀ࡀࠊᢠ⳦ᛶࢆᣢࡘࡇ࡜ࡣⰋ
ࡃ▱ࡽࢀ࡚࠸ࡿࠋࡋࡓࡀࡗ࡚ࠊᮏ◊✲࡛⏝࠸ࡽࢀࡓ 
⾲  ⾲ 
⾲ 
B䐡 CP 5ಸ 25ಸ 125ಸ 625ಸ 3125ಸ ヨᩱ䛺䛧
䜻䝱䝧䝒 100.20 91.28 59.96 55.21 56.05 55.37 55.16
䛛䛔䜟䜜 100.67 95.86 51.17 61.99 70.09 60.08 51.59
䝢䞊䝬䞁 102.17 4.54 1.63 11.76 65.39 51.31 51.25
䛛䜙䛧⳯ 104.00 46.07 43.63 55.92 52.36 55.61 56.14
䝤䝻䝑䝁䝸䞊䝇䝥䝷䜴䝖 106.43 95.77 58.16 54.15 73.94 63.36 51.59
䝤䝻䝑䝁䝸䞊 109.90 107.50 66.62 59.28 52.78 61.01 62.84
䝁䞊䝹䝷䝡 114.63 104.90 䇷 62.68 63.57 59.44 62.15
䜿䞊䝹 97.93 83.20 65.37 63.11 69.13 68.53 65.09
䛺䜀䛺 98.17 71.78 74.08 73.78 74.52 98.63 64.19
䜹䝸䝣䝷䝽䞊 97.29 64.78 73.27 73.78 70.85 66.47 59.78
⾲ 
B䐣 CP 5ಸ 25ಸ 125ಸ 625ಸ 3125ಸ ヨᩱ䛺䛧
䛿䛴䛛኱᰿ 97.82 27.21 53.32 57.35 59.12 59.77 55.40
䜻䝱䝧䝒 97.82 74.83 66.72 51.43 48.23 49.68 47.77
䛛䛔䜟䜜 96.58 78.34 65.01 53.53 44.55 52.08 44.71
䝤䝻䝑䝁䝸䞊䝇䝥䝷䜴䝖 95.81 69.87 58.69 50.66 43.36 42.71 41.51
䝤䝻䝑䝁䝸䞊 97.42 90.70 55.40 48.62 48.63 42.71 43.85
䝁䞊䝹䝷䝡 96.81 82.89 47.27 34.08 42.69 44.64 41.03
䝻䝬䝛䝇䝁 97.43 85.93 24.69 46.87 39.42 37.91 37.45
⾲ 
B䐠 CP 5ಸ 25ಸ 125ಸ 625ಸ 3125ಸ ヨᩱ䛺䛧
䜻䝱䝧䝒 100.23 93.21 40.58 35.06 41.42 38.69 37.30
䛴䜛䜐䜙䛥䛝 102.00 50.57 14.46 36.46 49.15 50.35 47.94
䛧䛧䛸䛖 100.23 5.85 8.36 14.74 15.04 49.73 41.05
䝤䝻䝑䝁䝸䞊䝇䝥䝷䜴䝖 100.03 90.79 29.30 42.10 44.95 43.61 41.16
䝤䝻䝑䝁䝸䞊 102.00 92.08 38.86 45.82 43.12 47.97 48.47
䝁䞊䝹䝷䝡 100.40 93.17 26.08 27.13 46.36 25.64 44.82
䝻䝬䝛䝇䝁 101.90 86.84 19.73 37.51 45.07 46.00 43.49
䜿䞊䝹 100.47 91.14 29.12 38.19 45.81 45.93 44.00
B䐟 CP 5ಸ 25ಸ 125ಸ 625ಸ 3125ಸ ヨᩱ䛺䛧
䜻䝱䝧䝒 100.20 97.68 86.98 59.78 14.06 38.76 32.05
䛛䛔䜟䜜 99.92 90.94 67.25 13.62 10.32 24.96 18.90
ᑠᯇ⳯ 100.07 32.90 18.89 17.62 25.89 16.28 13.83
䛴䜛䜐䜙䛥䛝 100.10 41.82 11.80 12.41 26.41 33.83 14.12
䛧䛧䛸䛖 99.88 24.37 9.78 28.19 15.98 22.73 20.78
䝤䝻䝑䝁䝸䞊䝇䝥䝷䜴䝖 99.45 90.18 91.39 21.78 15.10 41.38 20.33
䝤䝻䝑䝁䝸䞊 100.23 97.64 59.79 13.16 12.97 28.42 12.21
䝁䞊䝹䝷䝡 101.27 91.06 65.28 7.57 12.35 10.15 12.56
䝻䝬䝛䝇䝁 100.77 69.56 39.03 18.01 17.65 15.92 21.56
䜿䞊䝹 22.61 91.82 31.80 13.50 10.76 16.65 8.01
䜹䝸䝣䝷䝽䞊 101.40 61.87 12.74 10.29 10.16 13.84 8.95
B䐥 CP 5ಸ 25ಸ 125ಸ 625ಸ 3125ಸ ヨᩱ䛺䛧
䜻䝱䝧䝒 97.50 78.96 55.50 53.23 49.21 49.21 54.03
䛛䛔䜟䜜 98.45 86.16 54.95 51.42 52.46 50.22 49.97
䛴䜛䜐䜙䛥䛝 98.08 20.73 65.91 62.91 62.06 66.32 57.84
䝁䞊䝹䝷䝡 98.32 86.69 69.41 68.66 66.54 65.00 66.16
䜿䞊䝹 98.04 77.45 86.34 72.47 64.53 53.23 65.69
⾲ 
B䐦 CP 5ಸ 25ಸ 125ಸ 625ಸ 3125ಸ ヨᩱ䛺䛧
䜻䝱䝧䝒 98.24 76.04 66.36 62.01 81.56 82.68 81.55
䛛䛔䜟䜜 98.65 84.02 82.28 83.59 74.65 82.45 79.49
䛴䜛䜐䜙䛥䛝 97.93 22.31 46.02 59.56 62.03 68.13 80.61
䝤䝻䝑䝁䝸䞊 98.09 95.18 53.63 63.48 75.93 79.12 78.73
䝁䞊䝹䝷䝡 98.25 87.97 53.19 1.45 56.11 58.35 55.33
䝻䝬䝛䝇䝁 98.57 61.95 47.91 49.33 59.87 73.24 75.49
䜿䞊䝹 98.58 74.22 60.79 80.20 80.56 84.28 83.37
䜹䝸䝣䝷䝽䞊 98.04 71.65 53.03 53.14 49.99 70.32 61.30
－ 20 －
ᢠ⳦ᛶ≀㉁◊✲ࡢᮦᩱ࡜ࡋ࡚ࡢ᳜≀✀Ꮚࡢᐇ⏝ᛶ࡟ࡘ࠸࡚㸦ộ‶ᖾ▱,እᇛᑑဢ㸧 
 
࢔ࣈࣛࢼ⛉᳜≀ࡢ✀Ꮚ࡟ࡶᰤ㣴య࡜ྠᵝ࡞ᢠ⳦ᛶ≀
㉁ࡀᏑᅾࡍࡿࡇ࡜ࡀ♧၀ࡉࢀࡓࠋ 
࢔ࣈࣛࢼ⛉᳜≀࡟ࡣࠊከ◲໬≀ࡢ୍✀࡛࠶ࡿࢢ 
ࣝࢥࢩࣀ࣮ࣞࢺࡀྵࡲࢀ࡚࠸࡚ࠊࡇࢀ࡟࣑ࣟࢩࢼ࣮
ࢮࡀస⏝ࡍࡿ࡜࢖ࢯࢳ࢜ࢩ࢔ࢿ࣮ࢺ㢮࡟ኚ໬ࡍࡿࡇ
࡜ࡀ▱ࡽࢀ࡚࠸ࡿࠋࡇࢀࡽ࢖ࢯࢳ࢜ࢩ࢔ࢿ࣮ࢺ㢮ࡀࠊ
⣽⳦࡟ᑐࡋ࡚ᗈࡃᢠ⳦ࢫ࣌ࢡࢺࣝࢆࡶࡗ࡚࠸ࡿࡇ࡜
࡟㛵ࡋ࡚ࡣከࡃࡢ◊✲ࡀ࠶ࡿ 8, 9,10)ࠋࡋࡓࡀࡗ࡚ࠊ
࢔ࣈࣛࢼ⛉᳜≀ࡢ✀Ꮚࡢᢠ⳦స⏝ࡶࠊ࢖ࢯࢳ࢜ࢩ࢔
ࢿ࣮ࢺ㢮࡟ࡼࡿస⏝࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿࠋ 
 
ᮏ◊✲࡛ࡣࠊࢼࢫ⛉ࡢࣆ࣮࣐ࣥࡢ✀Ꮚ࡟ࡶࠊ
Bacillus ᒓ⳦࡟ᑐࡍࡿᢠ⳦స⏝ࡀㄆࡵࡽࢀࡓࠋࡍ࡛
࡟ࠊศ㢮Ꮫୖࣆ࣮࣐ࣥ࡜ྠ✀࡛࠶ࡿࣃࣉࣜ࢝ࡢᢠ⳦
άᛶࡀㄪ࡭ࡽࢀ࡚࠸ࡿ 11)ࠋࡋࡓࡀࡗ࡚ࠊࣆ࣮࣐ࣥ࡟
ࡣࣃࣉࣜ࢝࡜ྠᵝࡢᢠ⳦స⏝ࡀ࠶ࡿࡢ࡛ࡣ࡞࠸࠿࡜
⪃࠼ࡽࢀࡿࠋ 
ࡲࡓࠊS. cerevisiae K-701 ࡟ᑐࡋ࡚ࡣࠊࢹ࢕ࢫࢡ
ᣑᩓἲ࡟ࡼࡾࠊ࡯࠺ࢀࢇࡑ࠺ࠊࣆ࣮࣐ࣥ࠾ࡼࡧ࡬ࡕ
ࡲࡢ✀Ꮚ࡟ᢠ⳦ᛶࡀㄆࡵࡽࢀࡓࠋ≉࡟ࠊ࡯࠺ࢀࢇࡑ
࠺࡜࡬ࡕࡲࡣࠊBacillus ᒓ⳦࡟ࡣᢠ⳦ᛶࢆ♧ࡉࡎࠊ 
a b 
c d 
f e 
ᅗ  %DFLOOXV ᒓ⳦࡟ᑐࡍࡿ✀Ꮚᢳฟᾮࡢᢠ⳦ᛶࠋྛ⳦ᰴࡣ 6&'㸦ࢺࣜࣉࢺࢯ࣮ࣖࣈ࢖ࣚࣥ㸧ᾮయᇵᆅ PO ࠾ࡼࡧ✀Ꮚᢳฟᾮ
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ឡ▱ᏛἨ኱Ꮫ⣖せ ➨ 1ྕ➨ 2ྕ㸦2019㸧 
S. cerevisiae ࡟ᑐࡋ࡚ࡢࡳᢠ⳦ᛶࢆ♧ࡋࡓࡇ࡜࠿ࡽࠊ
ࡇࢀࡽࡢ✀Ꮚ࡟ࡣ┿⳦࡟≉␗ⓗ࡟స⏝ࡍࡿᢠ⳦ᛶ≀
㉁ࡀᏑᅾࡍࡿࡇ࡜ࡀ♧၀ࡉࢀࡓࠋ 
ᕷ㈍ࡢᅬⱁ⏝᳜≀✀Ꮚࡢ⾲㠃ࡣࠊẅ⳦๣࡟ࡼࡿᾘ
ẘࡀ⾜ࢃࢀ࡚࠸ࡿࡶࡢࡀ࠶ࡿ 12)ࠋࡋࡓࡀࡗ࡚ࠊ✀Ꮚ
Ὑίࡢ୙ᚭᗏ࡟ࡼࡿṧ␃㎰⸆ࡀᢠ⳦ᛶ࡟㛵୚ࡋࡓྍ
⬟ᛶࡶ᏶඲࡟ࡣྰᐃ࡛ࡁ࡞࠸ࠋࡋ࠿ࡋࠊ✀Ꮚヨᩱࡀ
࡝ࡢ⳦ᰴ࡟ᑐࡋ࡚ࡶ㠀≉␗ⓗ࡟ᢠ⳦ᛶࢆ♧ࡋ࡚࠸࡞
࠸ࡇ࡜࠿ࡽࠊࡇࡇ࡛ぢࡽࢀࡓᢠ⳦ࢫ࣌ࢡࢺࣝࡣࠊ⸆
๣ᾘẘ࡟ࡼࡿࡶࡢ࡛ࡣ࡞ࡃࠊ᳜≀࡜ᚤ⏕≀࡜ࡢ┦஫
㛵ಀ࡟ࡼࡗ࡚♧ࡉࢀࡓࡶࡢ࡛࠶ࡿ⪃࠼ࡽࢀࡿࠋ 
᳜≀ࠊ≉࡟㔝࣭⳯ ᯝ≀ࡢ⏕యᡂศࢆ◊✲ࡍࡿሙྜࠊ
࣐࣮ࢣࢵࢺ࡛ᑠ኎ࡾࡉࢀ࡚࠸ࡿྍ㣗㒊ࢆᮦᩱ࡟⏝࠸
ࡿ࡜ࠊရ✀ࠊ⏘ᆅࠊ཰✭᫬ᮇࡀᵝࠎ࡛࠶ࡿࡇ࡜࠿ࡽ
ಶయᕪࡀ኱ࡁࡃࠊᐇ㦂࡟෌⌧ᛶࡀ࡞࠸஦ែࡀࡋࡤࡋ
ࡤ㉳ࡇࡿࠋ୍᪉ࠊ㔝⳯ࡢ✀Ꮚࡣ✀ⱑ఍♫࡟ࡼࡾࡑࡢ
⏕⏘ࡀཝ㔜࡟⟶⌮ࡉࢀ࡚࠾ࡾࠊ✀Ꮚࡢఇ╀≧ែࡸⓎ
ⱆ⋡ࡣᆒ୍࡟ಖࡓࢀ࡚࠸ࡿࡓࡵࠊྠ୍ရ✀ෆࡢಶయ
ᕪࡣᴟࡵ࡚ᑠࡉ࠸ 13㸧ࠋࡲࡓࠊ✀Ꮚ࡟ࡣ㉸ప ࣇ࣮ࣜ
ࢨ࣮࡜࠸ࡗࡓタഛࡣᚲせ࡞ࡃࠊ෭ᬯᡤ࡟ᨺ⨨ࡍࡿࡔ
ࡅ࡛ẚ㍑ⓗ㛗ᮇ㛫⏕యᡂศࢆ⥔ᣢ࡛ࡁࡿ࡜࠺࠸◊✲
ᮦᩱ࡜ࡋ࡚ඃࢀࡓᛶ㉁ࡀ࠶ࡿࠋࡉࡽ࡟ࠊⓎⱆᚋࡢࢫ
ࣉࣛ࢘ࢺ࡛ࡣࠊᡂ㛗࡟క࠸✀Ꮚ࡛ㄆࡵࡽࢀࡓᢠ⳦ᛶ
ࡀᚎࠎ࡟పୗࡍࡿ⤖ᯝࡶᚓࡽࢀ࡚࠸ࡿ 14)ࠋࡇࡢࡇ࡜
࠿ࡽࠊ✀Ꮚ࡟ࡣࢫࣉࣛ࢘ࢺ௨ୖࡢᢠ⳦ᛶࢆ♧ࡍ≀㉁
ࡢᏑᅾࡀᮇᚅࡉࢀࡿࠋ 
௒ᅇࡢ◊✲࡟ࡼࡗ࡚ࠊ᳜≀✀Ꮚࡀᢠ⳦ᛶ≀㉁᥈⣴
ࡢ◊✲ᮦᩱ࡜ࡋ࡚ࠊࡑࡢಖᏑᛶࠊရ✀ࡢᆒ㉁ᛶࠊ⏕
⌮ⓗᩧ୍ᛶ࡟ඃࢀ࡚࠸ࡿࡇ࡜ࡀ♧ࡉࢀࡓࠋࡲࡓࠊ᳜
≀✀Ꮚ࡟ࡣࠊ✀Ꮚ⊂⮬ࡢᢠ⳦ᛶ≀㉁ࡀᏑᅾࡍࡿྍ⬟
ᛶࡶ⪃࠼ࡽࢀࡿࡇ࡜࠿ࡽࠊ௒ᚋࡣ◊✲ᮦᩱ࡜ࡋ࡚ᐇ
⏝ⓗ࡟⏝࠸ࡽࢀࡿࡇ࡜ࡀᮇᚅࡉࢀࡿࠋ 
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✲ⓗ⎔ቃẼసࡾ࡟㈉⊩ࡋ࡚ࡃࡔࡉࡗࡓࠊឡ▱ᏛἨ኱
Ꮫእᇛ◊✲ᐊࡢᏛ⏕ㅖྩ࡟ᩗពࢆ⾲ࡋࡲࡍࠋ 
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